Opioid analgesia in the newborn.
Pain in neonates is now well established. Studies of the developmental neurobiology of pain have revealed that pain processing in the immature is very different from that in the mature nervous system. Neonates undergo considerable maturation of peripheral, spinal and supraspinal afferent pain transmission over the early postnatal period but are able to respond to tissue injury with specific behaviour and with autonomic, hormonal and metabolic signs of stress and distress. Opioid analgesia is now widely used in neonates. There is evidence that morphine requirements may be low in the youngest patients. Sensory threshold testing in rat pups has shown that the analgesic potency of systemic morphine mechanical stimulation is significantly greater in the neonate and declines with postnatal age. The changing morphine sensitivity in the postnatal period may be part of a general reorganisation in the structure and function of primary afferent synapses, neurotransmitter/receptor expression and function and excitatory and inhibitory modulation from higher brain centres. Importantly opioid receptor expression undergoes significant developmental regulation - mu opioid receptors, observed to be exuberantly expressed in the neonatal rat, have been found to be functional. These findings have important implications for the human neonate as they provide a possible explanation for the differences in morphine requirements observed in the youngest patients. The study of the underlying mechanisms of pain and analgesia in development has enabled important changes in clinical practice. However, pain in the newborn remains poorly understood and continued research and intensive study in this area is essential for further effective analgesic intervention and the discovery of new targets for therapy.